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Amendments to the Drawings: 

The attached sheet of drawing includes changes to Fig. 10. This sheet, which includes Fig. 10, 
replaces the original sheet including Fig. 10. In Figure 10, a typographical error in the amino 
acid sequence shown is corrected. 
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REMARKS 

By the present Preliminary Amendment, Applicant has amended the specification to add 
the cross-reference heading and paragraph. As such, this amendment does not introduce new 
matter, and its entry is respectfully requested. 

Applicants have amended claims 3, 6, 1 1, 14, 17, and 21 to remove multiple dependences. 
As such, these amendments do not introduce new matter, and their entry is respectfully 
requested. 

In their Article 34 amendment (copy enclosed), Applicants added claims 25-44. Support 
for the amendments can be found throughout the specification, and particularly, for example, 
at pages 17-21 and Figures 7-12. The IB entered the amendments. 

Applicants submit a substitute Figure 10 to replace the original Figure 10 to correct a 
typographical error in the amino acid sequence shown in Figure 10. Applicants submit that 
the replacement Figure 10 does not introduce new matter and should be entered for the 
following reasons. 

The amino acid sequence represents the change of "n" to ~d~ as is shown by 

strikethrough of "n" and underlining of "d" in the following: 

"nsnpvededavaltcepeiqnttylwwvnnqslpvsprlqlsndnrtltllsvtmdvgpyecgiqnelsvdhsdpvilnvly 
gpddptispsytyyrpgvnlslschaasnppaqyswlidgniqqhtqelfisniteknsglytcqannsasghsrttvktitvsa 
elpkpsissnnskpvedkdavaftoepeaqnttylwwvngqslpvsprlqlsngnrtltlfnvtmdarayvcgiqnsvsanr 
sdpvtldvlygpdtpiisppdssylsgadalnlschsasnpspqyswringipqqhtqvlfiakitpnngtyacfvsnlatgm 

nsivksitvsasgtspglsagatvgimigvlvgvali" 

Applicants submit that it is clear from the specification, that amino acid sequence should 
be "D" not "N". For example, in paragraph 62, applicants teach that the epitope "CEA-6D" 
also called "CAP1-6D" binds with enhanced affinity to the receptor and induces CTL in vitro 
more efficiently than the native epitope. At this place in the specification. Applicants cite to 
Zaremba et al. 1997 Cancer Research publication (abstract is attached as Appendix A). 
Zaremba specifically teaches that the "YLSGANLNL" sequence of the wild type is replaced 
by "YLSGADLNL" in the CAP1-6D mutant. Applicants describe in paragraph 63 that one 
particularly preferred CEA sequence according to the invention is CAP1-6D. Applicants 
designate SEQ ID NO.: 4 for the CAP1-6D sequence. Further, the nucleic acid sequence of 
Figure 9 (SEQ ID NO.: 3), encodes the amino acid D, not N, at that portion of the sequence 
(see nucleic acid translation of SEQ ID NO. 3 in Appendix B). In light of the above. 
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Applicants submit that the skilled artisan would have known there was an error in the original 
SEQ ID No.: 4, and hence in original Figure 10. Thus the Replacement Sheet for Figure 10 
does not introduce new matter. Accordingly, Applicants respectfully request that the 
replacement Figure 10 that corrects the typographical error in the original Figure 10 be 
entered to reflect the correct sequence. 

Applicants submitted a sequence listing on February 15, 2005. Applicants submit 
herewith a Substitute Sequence Listing, which shows the corrected amino acid sequence 
(SEQ ID No.: 4) present on the Replacement Sheet for Figure 10. The correction reflects the 
typographical correction as described, supra. Applicants respectfully request entry of the 

Substitute Sequence Listing. 

In the event that there are any questions relating to this Amendment or to the application 
in general, it is kindly requested that the Examiner contact the undersigned attorney 
concerning the same to expedite prosecution of this application. 

Entry of the foregoing and prompt and favorable consideration of the subject application 
on the merits are respectfully requested. 

Fee deficiencies may be charged and overpayments credited to the NIXON PEABODY 
LLP Deposit Account No. 50-0850. 



Date: May 1 1 , 2006 



Respectfully submitted. 




Ronald I. Eisenstein (Reg. No. 30,628) 
Leena H. Karttunen (L0207) 
NIXON PEABODY LLP 
100 Summer Street 
Boston, MA 021 10 
(617) 345-6054 
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Identification of an enhancer agonist cytotoxic T lymphocyte 
peptide from human carcinoembryonic antigen* 



Zaremba S , Barzag a E. Zhu M . Soares N. Tsang KY , Schlom J . 

Laboratory of Tumor Immunology and Biology, Division of Basic Sciences, 
National Cancer Institute, Bethesda, Maryland 20892-1750, USA. 

A vaccination strategy designed to enhance the immunogenicity of self- 
antigens that are overexpressed in tumor cells is to identify arid slightly 
modify immunodominant epitopes that elicit T-cell responses. The resultant 
T cells, however, must maintain their ability to recognize the native 
configuration of the peptide-MHC interaction on the tumor cell target. We 
used a strategy to enhance the immunogenicity of a human CTL epitope 
directed against a human self-antigen, which involved the modification of 
individual amino acid residues predicted to interact with the T-cell receptor; 
this strategy, moreover, required no prior knowledge of these actual specific 
interactions. Single amino acid substitutions were introduced to the CAPl 
peptide (YI5SGANLNL), an immunogenic HLA-A2-i--binding peptide 
derived from human carcinoembryonic antigen (CEA). In this study, four 
amino acid residues that were predicted to potentially interact with the T- 
cell receptor of CAP 1 -specific CTLs were systematically replaced. 
Analogues were tested for binding to HLA-A2 and for recognition by an 
established CTL line directed against CAPl. This line was obtained from 
peripheral blood mononuclear cells from an HLA-A2+ individual 
vaccinated with a vaccinia-CBA recombinant. An analogue peptide was 
identified that was capable of sensitizing CAP 1 -specific CTLs 10(2)- 10(3) 
times more efficiently than the native CAPl peptide. This enhanced 
recognition was shown not to be due to better binding to HLA-A2. 
Therefore, the analogue eAPl-6D (YLSGADLNL, Asn at position 6 
replaced by Asp)5meets the criteria of a CTL enhancer agonist peptide. Both 
the CAP1-6D and the native CAPl peptide were compared for the ability to 
generate specific CTL lines in vitro from unimmimized apparently healthy 
HLA-A2+ donors. Whereas CAPl failed to generate CTLs from normal 
peripheral blood mononuclear cells, the agonist peptide was able to generate 



http://vmw.ncbi.nlm.nih.gov/entrez/query .fcgi?cmd=Retrieve&db=pubmed&dopt=Abstra... 4/28/2006 



Translate Tool - Results of translation 

Translate Tool - Results of translation 

Please select one of the following frames: 
53' Frame 1 

atggagtctccctcggcccctccccacagatggtgcatcccctggcagaggctcctgctc 
MESPSAPPHRWCIPWQRLL L 

acagcctcacttctaaccttctggaacccgcccaccactgccaagctcactattgaatcc 
TASLL TPWNPPTTAKLTIE S 

acgccgttcaatgtcgcagaggggaaggaggtgcttctacttgtccacaatctgccccag 
TPFNVAE GKEVLLLVHNLPQ 

catctttttggctacagctggtacaaaggtgaaagagtggatggcaaccgtcaaattata 
HLPGYSWYKGERVDGNRQI I 

ggatatgtaataggaactcaacaagctaccccagggcccgcatacagtggtcgagagata 
GYVIGTQQ ATPGPAYSGREI 

atataccccaatgcatccctgctgatccagaacatcatccagaatgacacaggattctac 
I YPNA S LL I QN I I QNDTGF Y 

accctacacgtcataaagtcagatcttgtgaatgaagaagcaactggccagttccgggta 

TLHVI K SDLVNE EATGQFRV 
tacccggaactccctaagccttctattagctccaataatagtaagcctgtcgaagacaaa 
YPELP KP S I SSNNSKPVEDK 
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DAVAF T CEPETQDATYLWWV" 
aacaaccagtccctgcctgtgtcccctagactccaactcagcaacggaaatagaactctg 

NNQSLPVS PRLQLSN GNRTL 
accctgtttaacgtgaccaggaacgacacagcaagctacaaatgcgaaacccaaaatcca 
T L P N V T R N D T A S Y K C E T Q n" P 

gtcagcgccaggaggtctgattcagtgattctcaacgtgctttacggacccgatgctcct 

VSA RRSDSVILNVLYGPDAP 
acaatcagccctctaaacacaagctatagatcaggggaaaatctgaatctgagctgtcat 

TISPLNTSYRSGENLNLSCH 
gccgctagcaatcctcccgcccaatacagctggtttgtcaatggcactttccaacagtcc 

AASNPPAQYS WFV NGTFQQS 
acccaggaactgttcattcccaatattaccgtgaacaatagtggatcctacacgtgccaa 

TQELFIPNITVNNSGSYTCQ 

gctcacaatagcgacaccggactcaaccgcacaaccgtgacgacgattaccgtgtatgag 
AHNS D TG LN RT TVTT I TVYE 

ccaccaaaaccattcataactagtaaclaattctaacccagttgaggatgaggacgcagtt 

ppkpfitsn/nsnpvededav 

gcattaacttgtgagccagagattcaaaataccacttatttatggtgggtcaataaccaa 

altcepeiqnttylwwvnnq 

agtttgccggttagcccacgcttgcagttgtctaatgataaccgcacattgacactcctg 
SLPVS PRLQLSND NRTLTLL 

tccgttactcgcaatgatgtaggaccttatgagtgtggcattcagaatgaattatccgtt 

SVTRNDVG PYECGIQNELSV 
gatcactccgaccctgttatccttaatgttttgtatggcccagacgacccaactatatct 

DHSDPVILNVLYGPDDPTI S 
ccatcatacacctactaccgtcccggcgtgaacttgagcctttcttgccatgcagcatcc 

PSYTYYRPGVNLSLSCH AAS 
aacccccctgcacagtactcctggctgattgatggaaacattcagcagcatactcaagag 

NPPAQYSWLIDGNIQQHTQE 
ttatttataagcaacataactgagaagaacagcggactctatacttgccaggccaataac 

liFlSNITEKNSGLYTCQANN 

tcagccagtggtcacagcaggactacagttaaaacaataactgtttccgcggagctgccc 
SASGHS RTTV K T I TVSAEL P 

aagccctccatctccagcaacaactccaaacccgtggaggacaaggatgctgtggccttc 
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Translate Tool - Results of translation 

i 

KPS I S SNNSK PVEDKDAVAF 
acctgtgaacctgaggctcagaacacaacctacctgtggtgggtaaatggtcagagcctc 

TCBPEAQNTTYLWWVNGQSL 
ccagtcagtcccaggctgcagctgtccaatggcaacaggaccctcactctattcaatgtc 

PV S PRLQLSNG NRTLTLFNV 

acaagaaatgacgcaagagcctatgtatgtggaatccagaactcagtgagtgcaaaccgc 

TRNDARAYVCG I QN SVSANR 
agtgacccagtcaccctggatgtcctctatgggccggacacccccatcatttccccccca 
SDPVTLDV L YGPDTPIISPP 

gactcgtcttacctttcgggagc^acj::tcaacctctcctgccactcggcctctaaccca 
D S S Y: L SGAD'LNLSCHSASNP 

tccccgcagtattcttggcgtatcaatgggataccgcagcaacacacacaagttctcttt 
SPQY SWRIN GI PQQHTQVLF 

atcgcGaaaatcacgccaaataataacgggacctatgcctgttttgtctctaacttggct 
lAK I TPNNNGTYACFVSNLA 

actggccgcaataattccatagtcaagagcatcacagtctctgcatctggaacttctcct 
TGRNNS.IVKSITV SAS GTS P 

ggtctctcagctggggccactgtcggcatcatgattggagtgctggttggggttgctctg 

GLSAGATVGIMIGVLVGVAL 
atatag 

I - 
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CD8+ CTL lines that recognized both the agonist and the native CAPl 
sequence. Most importantly, these CTLs were capable of ly sing human 
tumor cells endogenously expressing CEA. The use of enhancer agonist 
CTL peptides may thus represent a new efficient direction for 
inununotherapy protocols. 



PMID: 9377571 [PubMed - indexed for MEDLINE] 
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REPLACEMENT SHEET 



wo 2005/046622 PCT/US2004/038643 

i 

nsnpvededavaltcepeiqnttylwwvnnqslpvsprlqlsndnrtltllsvtrndvgpy 
ecgiqnelsvdhsdpvilnvlygpddptispsytyyrpgynlslschaasnppaqyswlid 
gniqqhtqelfisniteknsglytcqannsasghsrttvktitvsaelpkpsissiinskpv 
edkdavaftcepeaqnttylwwvngqslpvsprlqlsngnrtltlfnvtmdarayv 

cgi qns vs anr s dp vt Idvlygpdtpi i sppds syl s ga^nl s chs a snpspqys wr in 
gipqqhtqvlfiakitpnnngtyacfvsnlatgrnnsiTjksitvsasgtspglsagatvg 

imigvlvgvali • . I ^ 



FIGURE 10 

SEQUENCE OF HUMAN 
SEQ. BO. NO: 4 
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